. a-h, MNHN.F.R06054, polished transverse sections through the body. a-d, section through the hepatopancreas (bright pink) and the valve, general view, details of the hepatopancreatic region and details of hepatopancreatic tubules (walls preserved in pyrite). e, section through the mid part of the stomach. f, section through valve at the boundary between the stomach and the midgut. g, details of stomach wall with deep longitudinal infoldings. h, section through the ventral pouches (dark pink) and the oesophagus (light orange). i, FSL 710104, transverse section through the anterior part of the body. All light photographs. Scale bars: 1cm in a, e, h, i; 2 mm in b, f, g; 1 mm in c; 500 µm in d.
Supplementary Figure 2 | Cardio-vascular and respiratory systems of Dollocaris ingens (Middle Jurassic La
Voulte Lagerstätte). a,b, MNHN.F.R06054, polished transverse section through the heart, general view and details. c, MNHN.F.R50937, three-dimensionally preserved gills. d, MNHN.F.A53004, longitudinal thin section through gills and abdominal segments. e-h, UJF-ID-1799, dorsal view and XTM images showing two symmetrical series of 8 gills (blue) ob both sides of the heart (red); location of gills indicated by white arrows. i, j, Crangon crangon (Recent), dissected specimen with exposed phyllobranchiate gills, general view and details of a gill with afferent and efferent canals. Scale bars: 1 cm in a, c-h; 5 mm in b; 2 mm in i, j. Abbreviations: as1-8, abdominal segments 1 to 8; bk, back; ca, carapace; do, dorsal; fr, front; gi, gill; gi1-8, 1st to 8th pair of gills; gic, gill canal; he, heart; mg, midgut; mu; muscles; my, myocardium; pe, pericardium; ve, vessel; vn, ventral; 
Supplementary Note 1 | Measurements and calculation of eye parameters in Dollocaris ingens (Middle Jurassic La Voulte Lagerstätte).
In the majority of cases, the eyes of Dollocaris are crushed, fragmented or displaced with ommatidia being frequently bent (Supplementary Fig. 3g ). Very few three-dimensionally preserved eyes were suitable for accurate measurements of their mineralized internal structures. Only two specimens (FSL 710064 and MNHN.F.A29278) offered optimal conditions for measuring locally the number of ommatidia and their density.
1-Ommatidial density. Facet density was measured from SEM images taken from the right eye of FSL 710064 and MNHN.F.A29278 (Supplementary Fig. 7) . Specimen FSL 710064 -The selected 1 mm 2 area has ca 25x20 = 500 ommatidia ( Supplementary Fig. 7k ). Specimen MNHN.F.A29278 -The selected 1 mm 2 area has ca 27x23 = 621 ommatidia ( Supplementary Fig. 7j ).
2-Number of ommatidia (N)
, estimated inter-ommatidial angle (∆ Our fossil specimens do not allow direct measurements of ∆. For simplification, each eye was considered as an hemisphere (radius= r; Supplementary Fig. 7e , f) its surface area (A) being 2πr 2 . Because the eyes of Dollocaris are sunk into optical notches we assumed that between 10 and 20% of the surface area are devoid of facets and visual units. We used the method proposed by Land (1997) to estimate ∆as follows: "An insect eye that covers 180° of space has a total field of view containing 20,626 square degrees (a solid angle 1° high and 1° wide). A hexagonal field of view covers 0.866∆ 2 square degrees, where ∆is the angular separation of centers of the hexagons. Thus the number (N) of ommatidial fields of view that can cover an hemisphere, without overlap is 23818/∆ 2 ". Specimen FSL 710064 -Total length (L) including carapace and eye = 34.6 mm; approximate radius of eye (r; see yellow outline; Supplementary Fig. 7i) Supplementary Fig. 7k ), N ranges between 18315 (20% of A with no visual units) and 20600 (10%) ommatidia per eye.
3-Rhabdom acceptance angle (∆)
∆ is the angle subtended by the rhabdom tip at the nodal point of the corneal lens. An approximation to ∆ is given by ∆ 2 = (l/D) 2 + (d/f) 2 (Supplementary references, ref.
2), where l is the wave length (0.5 µm), D the facet diameter, d the diameter of the rhabdom and f the focal length. None of our specimens allows the rhadom diameter to be measured thus precluding the calculation of ∆.
